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(57) ABSTRACT 

A method and an apparatus for displaying a plurality of 
different images in a mobile terminal in an external display 
device and a display unit in various modes. The mobile 
terminal operates according to a Different Image In and Out 
(DIIO) mode when the external display device is connected 
to the mobile terminal. When the external display device is 
not connected to the mobile terminal, the mobile terminal 
displays the plurality of different images in the display unit 
of the mobile terminal by operating according to a Picture 
In-Picture (PIP) mode or an Overlay mode, so as to take into 
consideration size limitations of the display unit of the 
mobile terminal. 
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METHOD AND APPARATUS FOR 
DISPLAYING A PLURALITY OF IMAGES IN 

MOBILE TERMINAL 

CLAIM OF PRIORITY 

0001. This application claims the benefit under 35 U.S.C. 
S119(a) from an application entitled “Method and Apparatus 
for Displaying a Plurality of Images in Mobile Terminal.” 
filed in the Korean Intellectual Property Office on Nov. 3, 
2006 and assigned Serial No. 2006-108596, the contents of 
which are hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a method and an 
apparatus for displaying in a mobile terminal. More particu 
larly, the present invention relates to a method and an 
apparatus for displaying a plurality of images in a mobile 
terminal when a mobile terminal performs multiple func 
tions. 
0004 2. Description of the Related Art 
0005. In a mobile terminal, such as a mobile phone or the 

like, there is a limitation regarding the size of a display unit 
for displaying an image. The reason that mobile terminals 
have a size limitation is that if the size of the display unit is 
increased or the resolution becomes high only for the size or 
definition of the image, mobility, which is the most impor 
tant characteristic of the mobile terminal, cannot be 
achieved. In other words, portability considerations limit the 
size of a display. Therefore, the mobile terminal necessitates 
solutions in order to efficiently utilize limited image display 
SOUCS. 

0006 Further, the display unit of a conventional mobile 
terminal is capable of displaying only one image for a 
currently executed single function among various functions 
provided from the mobile terminal, such as writing short text 
messages, searching a telephone number, operating an elec 
tronic scheduler or the like. Accordingly, if a user wishes to 
execute another function while the image for one function is 
being displayed in the display unit of the mobile terminal, 
the user is inconvenienced and must consider terminating 
the currently executed function. 
0007 Currently, with the gradual increase of multimedia 
services in the mobile terminal Such as a broadcasting 
service, the time for using a moving picture through the 
mobile terminal by a user is increased. Accordingly, the 
inconvenience may be increased in that the user should 
terminate for watching the moving picture so as to use 
another function provided in the mobile terminal while using 
the moving picture service at the same time. 

SUMMARY OF THE INVENTION 

0008 Accordingly, the present invention has been made 
in part to solve at least Some of the above-mentioned 
problems occurring in the prior art. The present invention 
provides a method and an apparatus for displaying a plu 
rality of images when a mobile terminal performs multiple 
functions at the same time. 

0009. In accordance with an exemplary aspect of the 
present invention, there is provided a method and an appa 
ratus for displaying a plurality of different images through an 
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external display device and a display unit of the mobile 
terminal when the external display device is connected to the 
mobile terminal. 
0010. In accordance with another exemplary aspect of the 
present invention, there is provided a method and an appa 
ratus for displaying a plurality of different images in the 
display unit of the mobile terminal at the same time when the 
external display device is not connected to the mobile 
terminal. 
0011. In accordance with yet another exemplary aspect of 
the present invention, there is provided a method for dis 
playing the image in the mobile terminal equipped with the 
display unit, the method including: checking whether or not 
an external display device is connected when a first image 
and a second image are displayed at the same time according 
to a performance of multiple functions; and displaying the 
first image through a display unit and the second image 
through the external display device when the mobile termi 
nal is connected to the external display device as a result of 
checking 
0012. In accordance with still another exemplary aspect 
of the present invention, there is provided a mobile terminal 
for displaying an image, the mobile terminal including: a 
display unit of a mobile terminal for displaying a first image 
when a first image and a second image are displayed at the 
same time according to a performance of multiple functions; 
an external display device connected with the mobile ter 
minal for displaying the second image; an image processor 
for separating and outputting the first image and the second 
image; and a controller for controlling the image processor 
in order to transmit the first image to the display unit and the 
second image to the external display device by checking 
whether the external display device is connected when the 
multiple functions are executed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 The above and other aspects, features and advan 
tages of the present invention will be more apparent from the 
following detailed description taken in conjunction with the 
accompanying drawings, in which: 
0014 FIG. 1 is a block diagram of a mobile terminal 
including an external display device capable of displaying a 
plurality of images according to an exemplary embodiment 
of the present invention; 
0015 FIG. 2 is a flowchart illustrating a method of 
displaying a plurality of images in a mobile terminal accord 
ing to an exemplary embodiment of the present invention. 
0016 FIG. 3 illustrates an operation state of a DIIO mode 
according to an exemplary embodiment of the present 
invention. 
(0017 FIG. 4 illustrates an operation state of a PIP mode 
according to an exemplary embodiment of the present 
invention. 
(0018 FIGS. 5A and 5B illustrate an operational state of 
an overlay mode according to an exemplary embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0019 Hereinafter, exemplary embodiments of the present 
invention will be described with reference to the accompa 
nying drawings. The exemplary embodiments are provided 
for purposes of illustration, and a person of ordinary skill in 
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the art appreciates that the invention is not limited to the 
examples shown and described herein. In the following 
description, the same elements will be designated by the 
same reference numerals although they are shown in differ 
ent drawings. Further, in the following description of the 
present invention, a detailed description of known functions 
and configurations incorporated herein may be omitted when 
Such inclusion may obscure the Subject matter of the present 
invention with the description of Such known functions and 
configurations. 
0020 FIG. 1 is a block diagram illustrating components 
of a mobile terminal having a function of displaying a 
plurality of images according to an exemplary embodiment 
of the present invention. Referring to FIG. 1, a Radio 
Frequency (RF) unit 102 of the mobile terminal engages in 
frequency upward conversion for a baseband signal into a 
RF signal or frequency downward conversion of the RF 
signal into the baseband signal. A data processor 104 codes 
and modulates a signal transmitted through the RF unit 102, 
performs a function of a modem, which demodulates and 
decodes a signal received from the RF unit 102. An audio 
processor 106 converts an analog voice signal input through 
a microphone (MIC) into a digital voice signal and Supplies 
the converted digital voice signal to the data processor 104. 
Additionally, the audio processor 106 converts the digital 
voice signal received from the data processor 104 into the 
analog voice signal and outputs the converted analog voice 
signal to a speaker (SPK). 
0021. A controller 108, as shown in FIG. 1, generally 
controls the mobile terminal apparatus, and in case of 
performing multiple functions, the controller 108 controls an 
operation of an image processor so as to output a plurality 
of output images through a display unit 114 and/or an 
external display device 120 according to a display mode 
described later. A key input unit 110 is provided with 
alphanumeric keys for inputting characters or numbers and 
function keys for setting various functions. Still referring to 
FIG. 1, a memory 112 may be provided with a Read Only 
Memory (ROM) and a Random Access Memory (RAM). 
Various temporary data generated during the processes of 
the controller 108, and user's data or the like, are stored in 
a memory 112. 
0022. The display unit 114 displays an image signal 
output from an image processor 116. The image processor 
116 generates data in order to display the image signal that 
is output through at least one of the display unit 114 and the 
external display device 120 under the control of the con 
troller 108. Further, the image processor 116 outputs the 
image signal output to the display unit 114 or the external 
display device 120 according to its appropriate characteristic 
and size. An external device connecting unit 118 is a 
connection port for connecting the external display device 
120 to the mobile terminal, and which can be provided with, 
for example, a Universal Serial Bus (USB) port, an Institute 
of Electrical and Electronics Engineers (IEEE) 1394 port, a 
serial port or any other type of port. Furthermore, the 
external device connecting unit 118 wirelessly transmits the 
image signal in case of using an infrared port or the like. The 
external display device 120 includes a connection terminal 
connecting with the external device connecting unit 118, and 
can uses various external devices, such as a monitor, a 
Personal Digital Assistant (PDA), a projector or the like. 
0023 FIG. 2 is a flowchart illustrating a method of 
displaying a plurality of images in the mobile terminal 
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according to an exemplary embodiment of the present 
invention. Referring to FIG. 2, in step 200, the current 
mobile terminal will be described on the assumption that it 
is in a state of performing a single mode display function and 
displaying a first image in a single mode. In step 205, the 
controller checks whether a dual mode, which displays a 
plurality of images, is selected when multiple functions are 
executed according to a user's key manipulation, or receipt 
of external data. Hereinafter, an operational mode of dis 
playing a single image according to the execution of a single 
function is referred to as a single mode, and an operational 
mode of displaying a plurality of images according to the 
execution of multiple functions is referred to as a dual 
mode’. In step 205, the dual mode can be preset by the user 
of the mobile terminal, or by providing a dialog box asking 
the user whether or not to select the mode as well. If the dual 
mode is not selected, the state of displaying the single image 
in the single mode is typically maintained as a default. For 
convenience of description, hereinafter, the plurality of 
images are divided into a first image and a second image. 
0024. The first image and the second image are displayed 
through the display unit 114 and/or the external display 
device 120 (both shown in FIG. 1) according to three display 
modes described as follows. 

(0025 Still referring to FIG. 2, the first display mode is 
referred to as a Different Image In and Out (DIIO) mode, 
hereinafter called DIIO mode’. The DIIO mode is a scheme 
of displaying the first image and the second image provided 
from the mobile terminal in the external display device and 
the display unit of the mobile terminal, respectively, when 
the mobile terminal is connected with the external display 
device. 

0026. The second display mode is a Picture In Picture 
(PIP) mode, hereinafter called PIP mode. The PIP mode 
refers to a scheme of displaying a smaller image inside of a 
bigger image. The PIP mode is the scheme of which, when 
the mobile terminal is not connected to the external display 
device, between the first image and the second image 
provided from the mobile terminal, the first image is dis 
played in the display unit of the mobile terminal, and the 
second image generated Smaller than the first image is 
displayed in an arbitrary region of the first image. 
0027. The third display mode is an overlay mode. The 
overlay mode refers to adjusting the transparency ratio of the 
signal image provided from the mobile terminal, arranging 
the image to be overlapped with another image, and dis 
playing two images in one screen at the same time. That is, 
the overlay mode is a scheme of which, when the mobile 
terminal is not connected to the external display device, the 
first image provided from the mobile terminal is displayed in 
the display unit, and the second image is made transparent 
and is displayed on the first image being overlapped. 
0028. In the three display modes, the first image and the 
second image can include a plurality of images respectively, 
and be exchanged. 
0029 Now, referring again to the flowchart shown in 
FIG. 2, if the dual mode display is selected in step 205, the 
controller 108 (shown in FIG. 1) determines in step 210 
whether the external display device 120 is connected to the 
mobile terminal. If the external display device 120 is con 
nected to the mobile terminal, in step 220 the controller 108 
performs the DIIO mode. When the DIIO mode is executed, 
the first image and the second image are displayed via the 
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designated/selected route of the external display device 120 
and the display unit 114, respectively. 
0030 Still referring to the flowchart in FIG. 2, if the 
external display device 120 is not connected to the mobile 
terminal, the controller 108 performs the overlay mode of 
step 225 or the PIP mode of step 230 according to the user's 
choice in step 215. The decision as whether or not to select 
between the overlay mode and the PIP mode may be preset 
by the user or by providing a dialog box prompting about 
selection. 
0031. In step 235, the dual mode display is performed 
according to the mode selected mode in one of steps 220, 
225 or 230. When the dual mode display is terminated in 
step 240, the single mode display of step 200 is performed, 
and if not, the dual mode display is continuously performed. 
0032 Hereinafter, each of the display modes will be 
described in detail according to an exemplary embodiment 
of the present invention. An image requiring a users inter 
face for displaying the first image and the second image by 
a keyed operation of the user, e.g., an image for text 
messages, refers to a main image, and an image not requiring 
the user's interface, e.g., a multimedia moving picture, refers 
to a Sub-image, because an arrangement and a size of the 
image is varied in the respective display modes according to 
whether the image for displaying necessitates the user's 
interface or not. Therefore, the first image or the second 
image can be the main image or the Sub-image, respectively. 
0033 FIG. 3 illustrates the operating state of the DIIO 
mode according to an exemplary embodiment of the present 
invention. More particularly, in FIG. 3, it is assumed that the 
image for transmitting the text messages is displayed at the 
same time during displaying the multimedia moving picture 
in the display unit 114 of the mobile terminal 100. Referring 
to FIGS. 1 and 3, the controller 108 of the mobile terminal 
110 determines if each of the images for transmitting the 
multimedia moving picture and the text messages is the 
main image or the Sub-image. The multimedia moving 
picture is the sub-image 320 because it does not currently 
require the user's interface. The image for transmitting the 
text messages is the main image 310 because it requires the 
users interface. Accordingly, the main image is displayed in 
the display unit 114 of the mobile terminal 100 for the user's 
interface, and the sub-image 320 is displayed in the external 
display device 120 connected by the external device con 
necting unit 118. The controller 108 performs hooking the 
image signal corresponding to the Sub-image 320 among the 
image signals output from the image processor 116 and 
transmits them to the external display device 118 so as to 
display the sub-image 320 in the external display device 
120. While the described external device connecting unit 
118 and the external display device 120 are connected by a 
wire, however, a person of ordinary skill in the art under 
stands that the connected can be made wirelessly in lieu 
thereof. 
0034 FIG. 4 illustrates the operating state of the PIP 
mode according to an exemplary embodiment of the present 
invention. In FIG. 4, it is assumed the situation that the 
image for transmitting the text messages is displayed at the 
same time during displaying the multimedia moving picture 
in the display unit 114 of the mobile terminal 100. 
0035) Referring to FIG. 4, when the mobile terminal is 
not connected to the external display device 120, the con 
troller 108 of the mobile terminal determines whether each 
of the images for transmitting the multimedia moving pic 
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ture and the text messages is the main image or the Sub 
image (sub-image). The multimedia moving picture is the 
Sub-image 420 because it does not currently require the 
users interface. The image for transmitting the text mes 
sages is the main image 410 because it requires the user's 
interface. 

0036. In the example shown in FIG. 4, the controller 108 
controls the image processor 116 and displays the main 
image 410 as an identical size as that of the display unit 114, 
and the Sub-image as the preset size. It may be possible to 
provide the users interface that can adjust the size of the 
main image 410 and the Sub-image 420. 
0037. In the meantime, the main image requires the 
users interface so that an effect of the sub-image on the 
users interface of the main image should be minimized. 
Accordingly, the controller 108 of the present invention 
detects an optimum region of the display unit 114 in which 
the Sub-image is displayed. The example of the process of 
detecting the optimum region will be described in detail as 
below. The controller 108 divides the display unit into four 
identical regions. The common text in the main image for 
inputting the text messages is input from leftward to right 
ward or from upward to downward of the display unit 114 
so that the second quadrant among quadrants of the image is 
the region necessitating the user's interface, hereinafter, 
called a main target. 
0038. The controller 108 detects a position of a current 
cursor in order to detect the main target. The quadrant in 
which the cursor is located is the main target 412. The cursor 
can be replaced with another means indicating the region 
used for the users interface. The controller 108 should 
detect the region in which the Sub-image 420 is displayed, 
hereinafter, called a sub-target. As shown in above, the 
effect of the sub-target on the main target should be mini 
mized, and the Sub-target is detected through the following 
process. The controller 108 detects a center point 415 of the 
respective quadrants. Comparing the distance between the 
respective quadrants and the center point of the main target, 
the quadrant in which the center point is located having the 
greatest distance difference becomes the sub-target. In FIG. 
3, the main target is located in the second quadrant 412 So 
that the sub-target is the fourth quadrant 414 according to the 
detecting process. In the exemplary embodiment of the 
present invention, it is explained that the display unit 114 is 
divided into four regions, however, the Sub-target may be 
detected by a method of dividing the display unit into equal 
to or more than four division regions according to the same 
method of the described detecting process. Further, the 
sub-target may be detected by other methods rather than that 
of dividing the display unit 114. 
0039 FIGS. 5A and 5B illustrate the operating state of 
the overlay mode according to an exemplary embodiment of 
the present invention. Referring to FIG.5A, it is assumed the 
situation that the image for transmitting the text messages is 
displayed at the same time during displaying the multimedia 
moving picture in the display unit 114 of the mobile termi 
nal. Referring to FIG. 5A, when the mobile terminal is not 
connected to the external display device 120, the controller 
108 of the mobile terminal (not shown in FIG. 5A) deter 
mines if each of the images for transmitting the multimedia 
moving picture and the text message is the main image 510 
or the Sub-image 520. In this example, the moving picture is 
the sub-image 520 because it does not currently require the 
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users interface. The image for transmitting the text mes 
sages is the main image 510 because it requires the user's 
interface. 
0040 Still referring to FIGS. 1 and 5A, the image pro 
cessor 116 displays the main image 510 in the display unit 
114, adjusts the transparency of the sub-image 520 and 
displays the transparent Sub-image overlapped/overlaid with 
the main image. While the quantity of the transparency can 
be preset as a predetermined value, however, preferably, it 
can be set as a default value by which the Sub-image is more 
visually displayed (more of the Sub-image) to the user than 
the main image due to the overlapping. 
0041. The controller 108 detects an active region 512 
selected for the user to operate in the main image, and the 
image processor 116 makes the overlaid sub-image 520 in 
the active region 512 transparent. While the quantity of the 
transparency can be preset as the predetermined value, 
however, preferably, it can be set as a default value by which 
the active region 512 is more visually displayed to the user 
than the sub-image 520 due to the overlapping. 
0042. Through the described exemplary process, the 
active region 512 of the main image 510 is more visually 
displayed than the sub-image 520 so that it can be an 
appropriate region for the user's operation. Additionally, the 
remaining regions rather than the active region in the 
sub-image 520 is more visually displayed than the main 
image 510 so that the user can perform the operation in the 
active region 512 while watching the sub-image 520. 
0043 FIG. 5B illustrates the state of displaying the image 
for transmitting the text messages in response to FIG. 5A, 
according to an exemplary embodiment of the present 
invention. 
0044 As shown in FIG. 5B, the active region 512 is the 
region indicating 2 Sent Messages in the image for select 
ing the text messages. 
0045. As such, the present invention displays a plurality 
of images through the display unit and/or the external 
display device of the mobile terminal. Accordingly, the 
present invention can efficiently use the resources of the 
display unit for displaying the image in the mobile terminal 
and use another function provided from the mobile terminal 
at the same time during displaying of the single image 
thereby improving the user's convenience. 
0046 While the invention has been shown and described 
with reference to certain exemplary embodiments thereof, it 
will be understood by those skilled in the art that various 
changes in form and details may be made therein without 
departing from the spirit of the invention and the scope of 
the appended claims. For example, the term “key input' 
does not require a physical key button, and can be a portion 
of a touch-screen display configured to activate or select a 
particular mode or function 
What is claimed is: 
1. A method for displaying an image in a mobile terminal 

equipped with a display unit, the method comprising the 
steps of 

(a) determining whether or not an external display device 
is connected to the mobile terminal when a first image 
and a second image are displayed at the same time 
according to a performance of multiple functions of the 
mobile terminal; and 

(b) displaying the first image through a display unit of the 
mobile terminal and the second image through the 
external display device when the mobile terminal is 
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connected to the external display device as a result of 
the determining in step (a). 

2. The method according to claim 1, wherein the step (b) 
includes a Sub-step of transmitting the second image to the 
external display device through the external device connect 
ing unit. 

3. The method according to claim 1, wherein at least one 
of the first image and the second image comprises a plurality 
of images. 

4. The method according to claim 1, wherein the first 
image comprises a main image requiring a users interface, 
and the second image comprises a Sub-image not requiring 
a users interface. 

5. The method according to claim 4, further comprising a 
step of determining whether the first image and the second 
image comprises the main image and the Sub-image, respec 
tively. 

6. The method according to claim 1, further comprising a 
Sub-step of displaying the first image and the second image 
in the display unit at the same time according to a Picture 
In-Picture (PIP) mode when the external display device is 
not connected as the result of the determining in step (a). 

7. The method according to claim 6, wherein step (b) 
further comprising the Sub-steps of 

(i) generating the first image as an identical size with that 
of the display unit in the PIP mode: 

(ii) generating the second image as a predetermined size 
which is in a range less than a size of the first image: 
and 

(iii) detecting a Sub-target in the display unit in which the 
second image is displayed. 

8. The method according to claim 7, wherein the detecting 
of the sub-target further comprises the sub-steps of: 

dividing the display unit into at least four division regions 
having an identical size; 

detecting a main target in the divided region in which a 
means indicating a performance of the user's interface 
in the display unit is located; 

measuring a distance between center points of the divided 
regions and a center point of the main target; and 

detecting the corresponding divided region having the 
greatest distance difference value among the measured 
distance values as the Sub-target. 

9. The method according to claim 1, further comprising a 
step of adjusting transparency of the second image and 
displaying the second image on the first image being over 
laid when the external display device is not connected as the 
result of the determining in step (a). 

10. The method according to claim 9, further comprising 
the steps of: 

detecting an active region which requires an input by a 
user in the first image; and 

making the second image transparent in the active region. 
11. A mobile terminal for displaying an image compris 

ing: 
a display unit of a mobile terminal for displaying a first 

image when a first image and a second image are 
displayed at the same time according to a performance 
of multiple functions by the mobile terminal; 

an external device connecting unit for transmitting the 
second image to an external display device; 

an image processor for separating and outputting the first 
image and the second image; and 
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a controller for controlling the image processor in order to 
transmit the first image to the display unit and the 
second image to the external display device connecting 
unit by determining whether the external display device 
is connected to the mobile terminal before the multiple 
functions are executed. 

12. The mobile terminal according to claim 11, further 
comprising an external display device connected with the 
mobile terminal for displaying the second image. 

13. The mobile terminal according to claim 12, wherein at 
least one of the first image and the second image comprises 
a plurality of images. 

14. The mobile terminal according to claim 11, wherein 
the controller further determines whether the first image and 
the second image are a main image that requires a user's 
interface, or a Sub-image that does not require a user's 
interface. 

15. The mobile terminal according to claim 11, wherein 
the controller displays the first image and the second image 
in the display unit at the same time according to a Picture 
In-Picture (PIP) mode when the external display device is 
not connected to the mobile terminal. 

16. The mobile terminal according to claim 15, wherein 
the controller further controls the image processor for gen 
erating the first image as an identical size with that of the 
display unit in the PIP mode, generating the second image as 
a predetermined size which is in a rangeless than the size of 
the first image; and detecting a sub-target in the display unit 
in which the second image is displayed. 
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17. The mobile terminal according to claim 16, wherein 
the controller further dividing the display unit into at least 
four divided regions having an identical size in order to 
detect the Sub-target, detecting a main target in the division 
region in which a means indicating a performance of the 
users interface in the display unit is located, measuring a 
distance between center points of the division regions and a 
center point of the main target, and detecting the divided 
region having the greatest distance difference value among 
the measured distance values as the Sub-target. 

18. The mobile terminal according to claim 11, wherein 
the controller further controls the image processor for 
adjusting transparency of the second image and displaying 
the second image on the first image being overlaid in an 
overlay mode when the external display device is not 
connected to the mobile terminal. 

19. The mobile terminal according to claim 11, wherein 
the controller further controls the image processor for 
detecting an active region which requires an input from a 
user in the first image, and rendering the second image to be 
transparent in the active region. 

20. The mobile terminal according to claim 12, wherein 
the external display device is connected to the mobile 
terminal, the controller controls the image processor to 
operate in a dual mode in which the second image is 
transmitted to the external display device via the external 
device connecting unit until a single mode display is 
selected. 


